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Dear Scientist,

The fifth International Congress on Advances in Bioscience and Biotechnology (icabb)
was organized in Sarajevo, Bosnia and Herzegovina. We are very happy for organizing

this congress in such a beautiful city and country that we have strong historical ties.

We wanted to make this conference little bit special by bringing scientist together from
different disciplines of veterinary area and to open new research and cooperation
fields for them. In this sense, we desired to bring the distinguished scientist together

to get know each other and to develop and implement new joint projects.

The scientist joined the congress was from different country and mostly from Turkey.
Total over the one hundred scientists were registered in the congress. The total number
of submissions were 35 and after a careful evaluation 24 submissions were accepted
by our scientific committee and 2 of them were accepted as poster presentation and 22
of them were accepted as oral presentation and all those presentations was taken place

in the conference booklet.

We would like to send our special thanks to the International University of Sarajevo,
Universiti Teknologi Malaysia, and Prof Hesham El Enshasy for their contributions.
Also, we would like to express our special thanks to the organization team especially
Mr. Musa Kose and Mr. ismet Uzun, ZENITH Group workers, and the scientific
committee. And finally, most importantly we thank all the participants individually

to join this conference.

Assoc. Prof Dr. Giizin CAMKERTEN

Chairperson
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Modern Nutrition: Advances in Systemic Biology as Current
(Bio)Technological Approaches

Roman RUKAVCHUKY, Oleksandra PALLAH!2, Nadiya BOYKQO123

IResearch Development and Educational Centre of Molecular Microbiology and Mucosal Immunology,
Uzhhorod National University, Narodna sq. 1, Uzhhorod 88000, Ukraine 2Department of Clinical Laboratory
Diagnostics and Pharmacology, Uzhhorod National University, Universytetska st. 16a, Uzhhorod 88000,
Ukraine
3Ediens LLC, Velyki Lasy, Skhidna Str., 5, 89440, Ukraine

Introduction. The term of “modern nutrition” is currently almost equal to
antiquity of the old testaments: “the food is medication and medication is food”. And
nowadays a lot of researchers are fascinated with concept of the “Healthy nutrition”.
Moreover, related to “microbiome” and omics studies suggest that this healthy
nutrition suppose must need the individual requirements. Taking also into account
the systemic biology and P4 novel medicine strategies visions we need to find a way
of the integration and harmonization all our multifaceted knowledge in order to
describe sufficiently and properly define the term of "personalised and healthy"
nutrition - or by other words "modern nutrition"

Modern nutrition is a multidisciplinary and complex subject combining the
approaches of the epidemiology, biochemistry, chemistry, behavioral science, biology,
food science and medicine. Thus, we need to use all the available complementary data
in order to construct “next generation functional foods”.

Aim. The demands to these foods one might list: 1) be natural of origin, 2) be
safe, 3) contains minimal or zero chemical / genetically modified additives, 4) be
simple in preparation with minimal cooking efforts, 5) be fermented in order to be rich
on biological active compounds and beneficial microbes 6) be prepared from naturally
cultivated edible plants, 7) be clearly labeled of all the ingredients and 8) better be
recognized by brand or at least by codes of food composition data bases.

Ideally will be to have a data about these products exact influence on human
health, based on the results of clinical approbation: 1) of their different components or
2) whole meal / diets.

To meet this goal from first glance complicated (bio)technologies should be
exploited. Interestingly that the majorities of these requirements are typical for the
traditional well-known ethnical dishes that are 1) mostly accepted by nations, 2) can
be easily prepared, 3) imagined as food with healthy impact on human health.

The challenges to make these new generation foods widely used are 1) short
shelf life, 2) packing and transportation” difficulties, 3) varieties of recipes 4)
(bio)technological gaps.

Results and Discussion. Recently we developed a line of such a novel
traditional functional modern foods of new generation Ediens™. These products had
been recently created particularly with unique microbial starters which are sequenced
and preliminary selected / investigated in numerous in vitro, in vivo, ex vivo models.

Recently we developed a line of such a novel traditional functional modern
foods of new generation EdiensTM. These products had been recently created
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particularly with unique microbial starters which are sequenced and preliminary
selected / investigated in numerous in vitro, in vivo, ex vivo models.

In addition, the synergetic properties of these strains of different phylogenetic
groups with most popularly used plant originated biological active compounds
isolated from local edible plants and berries had been carefully detected.

Person-specific efficacy to regulate human gut microbiome had been detected
for individually prescribed foods via limited controlling diet studies.

Conclusion. In order to promote the implementation of newly developed
functional foods relevant databases and AL for the calculation of personalized
nutrition needs had been established and proposed.

Key words: Modern Nutrition, Food Composition Data Bases, Functional Food,
Individual Nutrition, Human Microbiome, Databases, Al

This work particularly supported by funds of Ministry of Education and
Sciences, Grant Agreement No UA 01170000379 / UA 0120U102244
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Climate Adaptation and Marine Biodiversity
Fagr Kh. ABDEL-GAWAD

Head of Water Pollution Research Department, Deputy Director of the Centre of Excellence for Research and
Applied Studies on Climate Change and Sustainable Development, National Research Center, EQypt.

Climate change is the phenomenon of changing weather patterns and the inevitable
increase of temperatures globally. While humans are primarily to blame for such a
phenomenon, it will harm us and cause significant harm to every living creature on
the planet. Climate change has and will directly negatively affect Biodiversity, which
measures the number of species present in an area or globally and is a clear indicator
of environmental health. It has been observed that increasing temperatures and
altered weather conditions have been harmful to almost every organism. Thus, they
are endangered, expected to decline in numbers and possibly become extinct.
Unfortunately, the effects of climate change have already begun. The only thing we
can do is collectively work together to help ourselves and our environment adapts to
the expected changes. The key to doing so is innovation, science, and hard work.
Biotechnology can allow us to make such adaptation measures and help us save our
environment and its inhabitants. Many branches of this vast field of science exist, but
genetics, particularly, has proven to be extremely valuable to biodiversity
conservation. This particular field is promising because it deals with keeping
organisms, or at least tissue fragments from them, in order to preserve them and keep
their genetic material available for production in better survival circumstances to
eliminate the risk of them going extinct. Biodiversity is a little talked about subject, its
value severely underrated, and its true potential is yet to be unlocked. If we can save
the remaining species, we open an unimaginable number of resources, pharmaceutical
materials, biofuels, and much more goodness that can only be provided with a
healthy, balanced environment.
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Reverse Vaccinology: The Potential of Genome-Based Antigen

Discovery and Vaccine Development
Yaqoub ASHHAB

Palestine Korea Biotechnology Center, Palestine Polytechnic University, Hebron, Palestine
Email: yashhab@ppu.edu

Generally, vaccines are made of either killed or inactivated microorganisms. This
traditional approach includes the growing of microorganisms, a laborious, expensive,
and potentially hazardous process. With the advent of genome sequencing
technologies, a novel approach for vaccine development has emerged, known as
Reverse Vaccinology (RV). The principle of RV is to use the whole-genome
sequence(s) of any microbe, including bacteria, parasites, or viruses, to identify the
most potential vaccine candidate antigens without the need for cultivating the
pathogen of interest. Identifying the candidate antigens is carried out by analyzing the
genomic sequences in silico, using specialized computational methods and tools. The
in silico discovery phase is typically followed by cloning, expressing, and evaluating
the immune response of the shortlisted candidate antigens using in vitro and in vivo
assays. In this talk, the basic principles of the original version of RV, which was
developed almost two decades ago by Rino Rappuoli and co-workers to design a
vaccine against serogroup B meningococcus, will be introduced. Furthermore, a group
of different improvements that have been applied over the original RV design will be

presented. In addition, some of the current opportunities and challenges facing
biomedical scientists in using RV will be discussed.
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Bio-Based Research Initiatives Directed Towards Building an African
Bioeconomy

Santosh RAMCHURAN

ICSIR Council for Scientific and Industrial Research, CSIR, Meiring Naude Road, Brummeria, 0184 Pretoria,
South Africa
2Department of Microbiology, Faculty of Health Science, University of KwaZulu Natal, Durban, 4041, South
Africa

A bio-economy covers all sectors and systems that are reliant on biological resources
and their functions and is a new model for industry and the economy. It also exploits
the untapped potential stored within millions of tons of biological waste and residual
materials. The transition from a fossil fuel-based to a bio-based economy is expected
to reduce the dependency on fossil fuels and achieve more sustainability as well as
contribute to climate and environmental protection. In recent years, the bio-economy
has also become a key focus of political and technological interest in various countries.
Similarly, the vision for South Africa’s bio-economy is to be a significant contributor
to the country’s economy by 2030 in terms of the gross domestic product (GDP). In
order to achieve this, significant innovation is required for the development of novel
industries that generate bio-based services and products. On a macro-economic and
developmental level South Africa’s thriving bio-economy has the potential to make
the country more competitive internationally specially in the industrial and
agricultural sectors. More importantly, a stable bio-economy will create more
sustainable jobs, enhance food security and creates a greener economy as the country
shifts towards a low-carbon economy. At the Council for Industrial Research (CSIR) a
strategic research approach focusing on bio-based technology and product
development has been adopted. Key platforms (Bio-conversions, Bio-based Products
and Bio-manufacturing) have been established to fast track commercialisation and
industrial uptake or for the establishment of new Biotech start-ups. An overview of
these initiatives and successes will be presented.
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The Impact of Facile Formulation of Alcohol-based Hand Sanitizer
Containing Eucheuma cottonii Seaweed on its Sensory Properties and
Acceptability

Nur Izyan WAN AZELEE?, Norhayati MOHAMED NOOR,
Zaitul Iffa ABDUL RASID, Roslinda ABD MALEK, Azizah ISHAK

TUniversiti Teknologi Malaysia
Institute Of Bioproduct Development

nut.izyan@utm.my

Seaweed is a form of algae that be obtained abundantly from the sea. This rocky
shoreline-growing alga is commonly eaten by the Asian people or used in culinary
purposes. To further enhance the economic value of the seaweed, the applications
need cottonii seaweed and to evaluate the sensory properties and overall acceptability.
Different seaweed concentrations (1, 2 and 5% w/v) were screened for their suitability
in the alcohol-based hand sanitizer formulation. Antimicrobial testing was also
carried out on four common bacteria (Escherichia coli, Staphylococcus aureus,
Pseudomonas aeruginosa and Candida utilis) using Kirby-Bauer disk-diffusion method.
A number of 30 volunteers consisting of men and women aged between 19-50 years
old were given several samples of hand sanitizers including the commercial hand
sanitizer and their evaluations were recorded and analyzed. It was observed that at
higher seaweed concentration, the formulation becomes less viscous. The
antimicrobial testing of the seaweed hand sanitizer formulation shows significant
inhibition zones for all the four microbes tested to be diversified into high-value
products. Seaweed have previously proven to have several properties including
antimicrobial, thickening and moisturizing properties. With regard to the Covid-19
pandemic attacking the whole world, this study aims to develop a facile formulation
of alcohol-based hand sanitizer containing Eucheuma with E. coli having the largest
effect. Based on the overall acceptability, the seaweed formulation garnered mean
score above 7 (like moderately) which indicates that the developed seaweed hand
sanitizer has the potential to be accepted and commercialized.

Keywords: Eucheuma cottonii, seaweed, hand sanitizer, antimicrobial

Oral Presentation
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Green technology influences the chemical composition of Garcinia
atroviridis Extracts

Taher Z.M!, Ramle N3., Vahtsshalaa P.4, Yusoff LM?, Yahayu ML,
Mohamad M.F!, Rahmat Z12

1Herbal and Phytochemical Processing Unit, Institute of Bioproducts Development, Universiti Teknologi
Malaysia, 81310 Skudai Johor Malaysia

2Faculty of Science, Universiti Teknologi Malaysia, 81310, Johor Bahru, Johor, Malaysia

SFaculty of Chemical Engineering, Universiti Teknologi Mara (UiTM), Kampus Pasir Gudang, Jalan Purnama,
Bnadar Seri Alam 81750 Masai, Johor Malaysia

4Chemical Process Engineering, Malaysia- Japan International Institute of Technology (MJIIT), UTM Kuala
Lumpur, Jalan Sultan Yahya Petra, 54100 Kuala Lumpur, Malaysia

zarani@ibd.utm.my

Many studies have focused on developing efficient and selective methods for
extracting and isolating bioactive natural compounds. The value and quality of
natural products in various applications has sparked interest in medicinal plant
processing characteristics. This study aimed to improve the extraction of Garcinia
atroviridis and characterise the chemical composition at different extraction times.
Prior to the pre-treatment process, Garcinia atroviridis was extracted using a
maceration method at intervals of 1 hour, 5 hours, 7 hours, and 9 hours. In this work,
chemical quality control of the herbal extract was conducted by measuring
polysaccharides, glycosaponin and protein. The results showed that the highest yield
of extraction (35.2%) was obtained at 3 hours of extraction time. In this work,
polysaccharide content was evaluated, and 0.37 % was recovered at the maximum
extraction time of 5 hours. However, at 2 hours of extraction time, a greater protein
content of 447 % was obtained, and at 9 hours of extraction time, a higher
glycosaponin content of 62.2 % was gained. As a result, this maceration approach is a
promising sustainable approach to enhance the potential of Garcinia atroviridis extract
for future food and cosmetic applications.

Keywords: Garcinia atroviridis, maceration extraction, chemical composition

This research work is supported by HICOE Grant (4J272), Ministry of Higher
Education Malaysia

Oral Presentation
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In vitro performance of fatty acid-lipid nanocarrier as 5a-reductase
inhibitors type II for hair growth promotion

Norhayati MOHAMED NOOR, Zaitul Iffa ABD RASID, Azizah ISHAK,
Nor'ain Binti ABD RAHMAN, Azila ABD AZIZ, Nur Izyan WAN AZELEE

Universiti Teknologi Malaysia

norhavati@ibd.utm.my

Androgenic alopecia (AGA) is one of the most common hair loss problems that affect
both men and women during their lifetime. Due to the systematic side effects of oral
finasteride, there is an increased interest in finding an alternative compound that can
reduce hair loss problem but with fewer side-effects. Previous studies have shown
that some plant extracts could inhibit 5a-reductase type II (5aR2) and due to the
presence of fatty acids. In this study, fatty acid such as oleic and lauric acid were
formulated into lipid nanocarrier (FA-LNC) for hair care cosmetic ingredients.
However, up to now no specific fatty acid have been tested in vitro on human hair
follicle dermal papilla cells to show cell proliferation and inhibition of 5aR2 activity.
This research compares the effects lauric acid, C12 and oleic acid, C18:1 and also the
performance of FA-LNC on the proliferation of hair follicle dermal papilla cells
(HFDPc) and the inhibition the 5aR2 in vitro. FA-LNC with hydrodynamic diameter
was found to be 230.1 + 27.0 nm with a narrow PDI (0.270 + 0.042). Oleic and lauric
acid showed no cytotoxicity to the cell even at 1 mg/mL. At 0.0625 mg/mL, oleic acid
showed significantly higher proliferation of the hair follicle dermal papilla cells
compared to lauric acid (p<0.05). At 6.25%, FA-LNC showed better proliferation when
compared to finasteride (positive control, 100 uM), oleic and lauric acid alone (1
mg/mL). In terms of the 5aR2 inhibition, at 0.0018 mg/mL, both fatty acids showed
inhibition with no significant difference (p>0.05). Meanwhile, FA-LNC sample
showed higher reduction activity compared to finasteride (p<0.05) with no significant
difference with oleic and lauric acid alone (p>0.05). This study infers that FA-LNC as
plant derived 5a-reductase inhibitors can act synergistically on the cell proliferation
and have the potential to be added into hair growth products to inhibit the 5aR2.

Keywords: Androgenic alopecia, fatty acid, human hair follicle dermal papilla cells,
5aR2 activity

This study is supported by HICOE-IBD UTM (R.J130000.7809.4J317) and University
Industry Research Laboratory UTM
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New strategies for establishment of beneficial soil microbiological
methods under ISO 17025

Siti Hajar MAT SARIP, Siti Zulaiha HANAP], Siti Zubaidah HANAP],
Jabatan Kimia JOHOR, Nurul Azwa MOHD YUNUS, Roslinda MALEK, Siti Alyani
MAT, Hesham EL-ENSHASY, Chua Lee SUAN

Universiti Teknologi Malaysia

hajar@ibd.utm.my

Soil-beneficial microorganisms are important for biogeochemical cycles and have
been used in agriculture production for decades. In the past years, agricultural
practices have failed to promote healthy populations of microorganisms in soil, thus
limiting the production yields and threatening sustainability. In this context, adequate
monitoring of soil quality by a laboratory using analysis is needed as an indicator for
the evaluation of soil quality. However, monitoring and evaluation can only be
achieved if analytical methods are subject to an appropriate validation or audit
process. The use of a verified method has become a prerequisite for a service
laboratory certified to ISO 17025 (International Organization for Standardization) or
other regulatory bodies in the country. In the framework of validation methods, the
aim of this work is critically to discuss usual concept of regulatory guidelines used
and common checklist that can be followed during the verification and validation
work. Since nitrifying bacteria have been more prominent among beneficial
microorganism analytical applications, the verification was done in accordance with
standard method APHA-9245B by assessing the sensitivity, trueness, precision and
robustness value of soil, wastewater and fertilizer samples. The method performance
of sample analysis is well suited and was acceptable by the guideline with RSD value
< 0.1, coefficient of variation < 10%, trainees value ranges from 60. 67 %-127. 27% and
robustness value 80-120% of both ammonia oxidizing bacteria (AOB) and nitrite
oxidizing bacteria (NOB). Further study needs to carry out in the validation of an
alternative methods to demonstrate its capacity to perform as well as the gold
standard reference method.

Keywords: Nitrifying, APHA 9245B, Soil, wastewater, fertilizer

This study is sponsor by bionexus partner Bioeconomy Corporation
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Bioprocess optimization for pleuran production by Pleurotus ostreatus
using different cultivation strategies.

Solleh RAMLI, Mohd Helmi Johari MASRI, Roslinda ABD MALEK,
Danial Joe DAILIN, Hesham EL ENSHASY

Universiti Teknologi Malaysia

solleh@ibd.utm.my

Nowadays, large scale mushroom cultivation especially Pleurotus sp. takes attention
of many pharmaceutical industries around the world due to their rich and variety of
medicinal compound. Extensive research had been conducted to isolate, characterize
and produce the importance bioactive compounds from this mushroom. Pleuran (p-
(1,3/1,6)-D-glucan), is one of the important compounds belong to glucan group
produced by Pleurotus ostreatus. This mushroom can be cultivated using submerged
fermentation as a better alternative than the conventional method which used solid
state fermentation. However, the production of this polysaccharide using submerged
cultivation posed certain challenges due to its low yield. Therefore, this study aim to
optimize the bioprocess conditions for high production of insoluble
exopolysaccharide pleuran using submerged fermentation. Several media
formulations were screened pleuran production. The best medium produced highest
of 2.13 gL-1. Subsequently, the selected medium was optimezed using OFAT and
statistical approached. By using statistical method, 3.65 gL-1 of pleuran was produced
and this is higher compared to the OFAT method which produced only 3.33 gL-1 of
pleuran. The optimized medium using statistical optimization was used in batch
cultivation. The maximum pleuran production in batch cultivation was slightly higher
than shake flask level at 3.75 gL-1. In fed-batch cultivation, full medium feeding was
found to produce higher pleuran production of 4.5 gL-1 compared to mono carbon
feeding with glucose produced 3.8 gL-1 of pleuran. In conclusion, this study has
proposed a reliable approach for high production of plueran by Pleurotus ostreatus
using the newly design medium and efficient cultivation strategy in the bioreactor.

Keywords: Bioprocess, submerged fermentation, fed-batch cultivation, pleuran
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Study on bio accessibility and release behaviours of Gallic acid and
Eurycomanone in herbal supplements products
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azwani@ibd.utm.my

Herbal supplement product is a combination of the herbs with other ingredients has
a variety of uses which allow them to bind together, regulate the release of the active
compound and also upgrade the taste or hide the bitter taste. Bio accessibility is
fraction or compound of active ingredients released from its matrix for intestinal
absorption which will give impact on their bioavailability. Media solution and time
are two factors which affect the behaviour of release of active ingredients. The
objective of this study is to evaluate the release behaviour of the herbal supplements
products submitted to different media using dissolution testing apparatus. In order
to compare the release behaviour, four types of different media; 0.1 M HCI, 30% EtOH,
acetate buffer (pH 4.8) and phosphate buffer pH 6.8 were used and samples were
collected at 15 minutes time interval for duration of 105 minutes. The dissolution
activity of the three brands of both Kacip Fatimah (I, II, III) and Tongkat Ali (TA, TB,
TC) were compared. The aliquots sampling and active ingredients namely Galic acid
and Eurycomanone in all samples were quantified using a reverse-phase HPLC. Pure
standard of Kacip Fatimah (V) and Tongkat Ali (TS) powder were used as a
benchmark. Results obtained indicate that the dissolution efficiency for active
ingredients for all brands were varied, however amongst those, sample labelled as I
in Kacip Fatimah and sample labelled as TA in Tongkat Ali showed the highest release
rate of amount of galic acid and eurycomanone in an acidic medium (0.1 M HCl),
respectively. Meanwhile, sample labelled as TC showed the lowest released rate of
Eurycomanone in all medium tested. HPLC results showed that content of the Gallic
acid in sample labelled as I was the highest while for content of Eurycomanone in
sample labelled as TA was the highest. Complex mixture of ingredients which added
in the Kacip Fatimah and Tongkat Ali products may give impact to the release
behaviour of the active ingredients and affected by the solution media used.

Keywords: Herbal mixture, dissolution parameter, HPLC, quality
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Extraction and Characterization of Astaxanthin From the Waste of
Deep Water Pink Shrimp (Parapenaeus longirostris) Obtained from
Iskenderun Bay
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atlasdikel01@gmail.com

The aim of this study is to purpose a simple and effective method for the isolation of
high-value pigment astaxanthin from shrimp waste, a low-value raw material. In this
study, acetone was used as an extraction solvent. Mobile phase for TLC was acetone:
+hexane in the ratio 3:7 (v/v). The samples used in the study belong to the Parapenaeus
longirostris species and were obtained from local fishermen operating in the
Iskenderun Bay / Turkey. Shrimp waste was transported to the laboratory in a sterile
container filled with ice. The wastes used in shrimp are the cephalothorax, abdominal
shell and tail portion. Adhering meat from the cephalothorax was removed and the
waste was washed under water and samples were dried at 50 °C with drying oven.
Packed in polyethylene bags and stored at -18 °C until use. In this study, astaxanthin
was extracted from shrimp shell waste using organic solvents (petroleum ether and
acetone). Characterization of Astaxanthin pigment was performed with TLC buy
comparing the Retardation Factor (Rf) as indicated in the Lorenz Todd standard
chromatogram, in which three bands of Astaxanthin (Rf=0.36), Astaxanthin
monoester (Rf=0.60) and Astaxanthin diester (Rf=0.75) were detected.

Keywords: Astaxanthin, Parapenaeus longirostris, thin layer chromotography
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Assessment of Asthma-Associated miRNAs in Children with
Rhinovirus Respiratory Infections
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Aim: Asthma is one of the major health problems all over the world. In fact,
approximately two-thirds of asthma exacerbations are associated with human
rhinovirus (HRV). MicroRNAs (miRNAs), small single-stranded, non-coding RNA
molecules which are 22-25 nucleotides in length, are produced in cells. It has been
reported that miRNA expression levels may be associated with the pathogenesis of
diseases through the regulation of the production of target proteins. Expression
changes of several miRNAs have also been found to play a role in the development
and/or improvement of asthma. Still, relatively little is known about the role of
miRNAs in asthma. We aimed to investigate serum levels of five asthma-associated
miRNAs in children with lower respiratory tract infection (LRTI) caused by HRV
compared to age-matched healthy controls.

Materials and Method: Serum samples were collected from the 37 pediatric patients,
aged 0-3 years, with LRTI proven to be caused by HRV using RT-PCR assay (FTD
Respiratory pathogens 21, Fast Track Diagnostics, Luxembourg) and from the 30 age-
matched healthy controls. miRNA let-7a-5p, miR-9-5p, and miR-155-5p were
investigated from the serum samples by using RT-PCR assay (RTA miRNA Kit,
Kocaeli, Turkey). miRNA serum expression levels were analyzed by the 2(-AACT)
method.

Results: In the present study, we found that let-7a-5p, miR-9-5p and miR-155-5p levels
were significantly increased, while miR-146a-5p and miR-19-3p levels were
significantly decreased in the sera of children with HRV infection compared to the
age-matched control group. Assessment of serum expression changes of asthma-
associated miRNAs in children with respiratory tract infections caused by HRV is
important for understanding the effect of HRV on the pathogenesis of asthma through
miRNA expression changes. On the other hand, longitudinal studies based on clinical
observation are needed to determine the association of HRV infection with the
development of asthma and miRNA-induced epigenetic effects."

Keywords: Human rhinovirus, asthma, miRNA let-7a-5p, miR-9-5p, miR-146a-5p,
miR-19-3p, miR-155-5p
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The Investigation of the Therapeutic Effects of Epigallocatechin-3-
Gallate Against Cisplatin-Induced Liver Damage in Rats

Seda BEYAZ, Ozlem GOK, Abdullah ASLAN, Orhan ERMAN,
Ibrahim Hanifi OZERCAN

Firat Universitesi
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In this study, it is aimed to investigate the possible protective effects of
epigallocatechin-3 gallate (EGCG) in rats exposed liver damage with cisplatin. The
animal experiments part of this study was conducted in the F.U Experimental Animal
Research Center (FUDAM) with the permission of the F.U Animal Experiments Ethics
Committee dated 17.02.2021 and numbered 2021/03. In the study, 28 Wistar albino
male rats (n = 28, 8 weeks old) were divided into 4 groups and each group included 7
rats. Groups: (i) Control Group: Standard diet, (ii) EGCG Group: Standard diet +
EGCG (50 mg/kg CA, ip), (iii) Cisplatin (CP) Group: Standard diet + Cisplatin (CP) (7
mg/kg CA), (iv) EGCG + Cisplatin (CP) Group: Standard diet + Cisplatin (CP) (7
mg/kg CA) + EGCG (50 mg/kg CA, ip). The rats were decapitated after 4 weeks and
their liver tissues were taken and examined. Expression levels of caspase-3 and Bcl-2
proteins in liver tissue were determined by western blotting technique, lipid
peroxidation MDA (malondialdehyde) analysis, catalase and GSH (glutathione) levels
were determined by spectrophotometer. Compared to the Bcl-2 protein expression
and malondialdehyde (MDA) level decreased, caspase-3 protein expression level,
glutathione (GSH) level and catalase activity (CAT) were significantly increased in the
groups EGCG + CP compared to the group CP. As a result of this study, it was
determined that EGCG treatment has protective and therapeutic effects against liver
damage.

Keywords: EGCG, liver injury, cisplatin, MDA
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The Effect of Fulleren C60 Nanoparticle on Caspase-3, Bcl-2, Nrf-2,
NF-xB, TNF-a, Cox-2, p53, IL-6, IL-1a and MAPK Protein Signal
Pathways Against Breast Cancer Exposed by DMBA (7,12-
Dimethylbenz [a] Anthracene) in Rats

Seda BEYAZ!, Abdullah ASLAN?, Can Ali AGCAZ2, Ibrahim Hanifi OZERCAN!

Firat University, 2Bingol University
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In this study, the anticancer effect of C60 nanoparticle against breast cancer caused by
DMBA (7,12-dimethylbenz [a] anthracene) in Wistar albino female rats was
investigated. The animal experiments part of this study was conducted in the F.U
Experimental Animal Research Center (FUDAM) with the permission of the F.U
Animal Experiments Ethics Committee dated 13.02.2019 and numbered 2019/03. In
this study, 60 Wistar albino female rats (n = 60, 8 weeks old) were used. These rats
were divided into 4 groups and each group included 15 rats. Groups: (1) Control
Group: Fed with standard diet; (2) Group C60: C60 (1.7 mg/kg bw, oral gavage); (3)
DMBA Group: DMBA (45 mg/kg bw, oral gavage); (4) C60 and DMBA Group: C60
(1.7 mg/kg bw, oral gavage) and DMBA (45 mg/kg bw, oral gavage) group. The rats
were decapitated after 16 weeks and their breast tissues were taken and examined.
Expression levels of caspase-3, Bcl-2, Nrf-2, NF-xB, TNF-a, Cox-2, p53, IL-6, IL-1a and
MAPK proteins in breast tissue were determined by western blotting technique. As a
result, Bcl-2, NF-xB, TNF-a, Cox-2, IL-6, IL-1a and MAPK protein expression levels
decreased, caspase-3, Nrf-2 and p53 protein expression levels were significantly
increased in the groups C60 + DMBA compared to the group DMBA. According to
the results obtained from this study, it suggests that the C60 nanoparticle will make
significant contributions to the development of new drugs for breast cancer treatment.

Keywords: Apoptosis, Bcl-2, breast cancer, caspase-3, fulleren C60, Nrf-2, NF-xB
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An investigation on thiol/disulphide homeostasis on cattle naturally
infected with bovine ephemeral fever
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Three-day sickness or bovine ephemeral fever is an acute febrile viral disease instead
of cattle and ruminant species on Middle East, Asia, Africa and Australia. The aim of
this study was to clarify the thiol/disulphide homeostasis on cows naturally infected
with bovine ephemeral fever. For this propose total of 45 cows were enrolled to study
and divided in to three equal (n=15) groups. Cows were clinically infected, recovered
and healthy were determined as Group I, Group II and Group III, respectively. Blood
samples were taken without attempting to treat any of the animals in the groups. The
native thiol levels were found to be significantly lower in Group I (262,9 £ 25,1) and
Group II (253,1 + 39,1) compared to Group III (300,8 + 52,4). Non-significantly reduces
were observed on Total thiol levels were also detected in Group I (339,1 + 23,9) and
Group II (242,5 £ 40,3) compared to Group III (367,1 £ 55,6). Disulphide levels,
disulphide/ total thiol, native thiol/ total thiol and disulphide/native thiol ratios were
similar in all the groups (P>0.05). In conclusion, bovine ephemeral disease in cows
was affected by the thiol disulphide hemostasis. This is the first study to determine
the thiol/ disulphide hemeostasis in cows with bovine ephemeral fever. Therefore, the
results achieved in this research might be ground for further studies to include
antioxidants in treatment practices.

Keywords: Thiol/disulphide homeostasis, ephemeral fever, cattle
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Corona virus disease (COVID 19) is a global pandemic, affecting human life severely.
It has infected 181.5 million people world-wide which resulted into death of 3.9
million (WHO 2021). In April and May 2021 sudden surge in cases of corona virus
infection was reported from different parts of India. Many scummed to death while
those who somehow survived from COVID 19 tsunami has suffered from post-covid
symptoms. Considering the scale of its impact, it is important to investigate the public
opinion about the spread and origin of corona virus. As COVID is a zoonotic disease
we therefore asked public whether there is any linkage between environment and
spread of corona virus? To assess the public opinion, we conducted an online survey
with the help of undergraduate students of the Shivaji College during June-July, 2021.
An online questionnaire on ‘Google forms” was prepared and circulated by students
through social media and email. A total of 1260 individuals participated in the survey.
Based on the survey we found that most of the participants were aware about the
causative organism of COVID 19. Majority of them agreed that there is a linkage
between degradation of environment and spread of corona virus. They also believe
that deforestation, wildlife trade, hunting, landuse change have played role in spread
of zoonotic diseases. They further believed that spread of such diseases would likely
to aggravate under climate change. Majority of them agreed that vaccination along
with conservation of biodiversity, prevention of deforestation landuse change,
prohibiting wildlife trade and human wildlife conflict could effectively prevent the
spread of zoonotic diseases such a COVID 19. However, around one-fourth of them
were of neutral opinion and believed evidences and facts published in print and online
media were inconclusive. The current study though presented mixed response from
Indian public, however higher proportion of individuals believed a strong linkage
between environment and corona virus spread.

Keywords: Corona virus, zoonotic diseases, survey, public perception, India
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Probiotics are living organisms that have beneficial effects on host by regulating the microbial
balance of the intestinal system. Although mostly in dairy products, it is possible to see
examples of food products supplemented by probiotics in bakeries, chocolates and
confectioneries. Nowadays, the COVID-19 pandemic that the world suffers increased the
demand for such functional food products including probiotics. Due to probiotics having
potential effects on strengthening the immune system, a novel formulation for a probiotic
supplemented confectionery with natural ingredients is proposed together with a market
research to compare the benefits of similar products. The formulation with natural ingredients
in the form of jelly beans supplemented by probiotics in the same package suggests varying
potential benefits specifically focusing on the probiotics including Lactobacillus species. In
this study, a sensory evaluation was carried out to compare the consumer demand for the jelly
formulation of the product. 35 untrained panelists were given 4 different samples with
varying ratios of carrot and spinach together with a fixed ratio of lemon juice and apple sugar.
The panelists were first asked the questions that would determine the general consumption
trends and then the parameters including willing to buy, smell, appearance, taste, sweetness,
color, texture, shape, bitterness, aftertaste, acidity, overall acceptability were asked to be
evaluated in a 7-point scale with 9 questions. Accordingly, an average score of over 4 was
achieved with the novel formulation for the confectionery supplemented by probiotics as
follows (for 100 g of the product): 31 g of carrot, 7 g of gelatin, 10 g of apple sugar and 0.72 g
of lemon juice and 51 g water. These amounts meet 13.2% of protein, 1.23% of carbohydrate,
2.5% of water, 3.3% of sugar, 7.9% of fiber, 11.6% of Vitamins A and C, 0.1% of fat. In addition,
the probiotic content reaching over log 7 cfu/mL is suggested to meet 100% of the daily needs.
In conclusion, it was depicted that production of a probiotic confectionery containing
vegetables or fruits would be useful to help fight several diseases and reach a stronger health
level. In the future, this product can be modified for both probiotic bacteria content and flavor
in various foods in accordance with consumer feedbacks. The outcomes provide a guide
together with the recommendations for potential probiotic research in candy and
confectionery industry.

Keywords: Probiotics; confectionery; natural ingredients; lemon juice; carrot

Acknowledgements: The authors gratefully acknowledge Food Engineer Eyliil Naz Aktas for
assistance with the sensory analysis.

Ethics approval: Ethics approval and consent to participate he questionnaire and
methodology for this study was approved by the Science and Engineering Research Ethics
committee of Izmir University of Economics (Ethics approval number: B.30.2.IEOFMB.0.05.05-
020-040)

Oral Presentation


mailto:mine.gungormusler@ieu.edu.tr

5th International Congress on Advances in Bioscience and Biotechnology (ICABB),
August 25, 2021 Hybrid, Sarajevo, Bosnia and Herzegovina

Investigation of novel industrial proteins from different source by
metagenomic approaches

Emel ORDU
Yildiz Technical University, Department of Molecular Biology, Faculty of Science and Arts

bemel@yildiz.edu.tr

The discovery of novel enzymes from nature has attracted attention due to the benefits
of enzymes in industrial synthesis technology. Catalysis with enzymes offers several
advantages over chemical catalysis. Enzymes improve manufacturing processes,
decrease energy usage, work under mild reaction conditions, reduce hazardous by-
products, and increase substrate specificity. Enzymes are also biodegradable thus
offer an environmentally friendly technology. There are still many types of
microorganisms that are not explored or identified yet, to be a novel enzyme source.

Since less than 1% of total microorganisms in nature can be cultured in the laboratory,
a combined approach has been adopted for new protein mining, which includes the
functional screening of a microbial resource and a metagenomic library.
Metagenomics is a strategy used to analyze whole microbial genomes by extracting
total DNA directly from environmental samples without culturing. It is important to
discover new proteins that can be used to develop new biotechnological approaches.
In our studies, we perform metagenomic studies to determine the microbial
community in different environments and to obtain new enzymes. Metagenomic
libraries that we obtained from different sources such as rich humus soils, butcher's
wastes buried soils, acidic and halophilic food fermentation environments, and
unusual cave environments continue to be screened for their industrial potential with
sequence-based and functional-based approaches. The determination of microbial
diversity in these environments have been completed. Enzymatic activity has been
screening according to the culture-dependent and independent approaches. As a
result of these studies novel enzymes with glucanase, lipase, and dehydrogenase
activity were isolated and recombinantly expressed. Optimization of heterologous
expression in different hosts and, biochemical and thermodynamic characterization
studies of enzymes in different pH, temperature, salt concentration and organic
solvent are in progress."

Keywords: Metagenomics, microbial diversity, novel enzymes, biotechnological
production
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Effect of dietary taurine supplementation on growth performance of
juveniles shibbot (Tor grypus)
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This study was conducted to evaluate the effects of taurine on growth performance of
Shibbot fish (Tor grypus). In the study, 0.00% (C), 0.5% (G1), 1.0% (G2) and 1.5% (G3)
taurine were added to the bait of Sabut fish and fed for 60 days. The effects of Taurine
on the growth parameters of the Shibbot fish and feed evaluation and aquaculture
economy were investigated. Live weight gain (WG), feed intake (FI), Feed conversion
rate (FCR), Protein efficiency ratio (PER), Specific growth rate (SGR), Survival rate,
Economic conversion rate (ECR) and its effects on the economic profit index (EPI)
were investigated. At the end of the study, Sabbut juveniles with an initial weight of
2.28 £ greached 3.11£0.16 g,3.05+ 0.17 g, 3.25+ 0.11 g, and 3.14 + 0.26 g respectively.
It has been observed that the addition of taurine at the rate of 1% has a positive effect
on FCR value in breeding of Shibbot fish and other trails have reached similar and
higher FCR values. Considering the contribution of taurine in terms of aquaculture
economy, it was also determined that the G2 allows production at a lower cost (USD
/ kg). It has been observed that adding taurine to Shibbot fish feeds does not
contribute to EPI value (economic profit index).

Keywords: Taurine, aquaculture, shibbot fish.
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Animal husbandry produces enormous amounts of by-products that need to be
disposed of, e.g., wool, feathers, and bristle. A major structural component of these
wastes is keratin - a rigid fibrillar protein with a protection function that is hard to
degrade. Enzymatic biodegradation is a beneficial and green approach to keratin-
waste disposal. A few organisms groups are capable of producing keratinases -
enzymes that break down keratin - including micromycetes. For a filamentous fungus
Cladosporium sphaerospermum, we showed inducible keratinolytic activity in
alkaline conditions in previous studies, but for biotechnological application, a proper
study is essential.

For further investigations, submerged fermentation of C. sphaerospermum was
performed in a previously selected nutrient medium that differs in keratin sources
inducing enzyme synthesis (ground chicken feathers, purified keratin from wool) and
pH (8, 9). General proteolytic and keratinolytic activities were determined with
culture liquid with 1% suspensions of casein and keratin (prepared on 0.05M Tris-HCI
buffer, pH 8.2) respectively and measured spectrophotometrically. One unit (U) of
activity was defined as an increase of absorbance by 0.01 under the assay conditions
(37 °C).

The highest general proteolytic activity was measured with a sample obtained on the
3-rd day of cultivation on a medium with purified keratin (pH 8), representing 77.3 U.
The highest keratinolytic activity was registered after three days of cultivation with
ground chicken feathers (pH 9), reaching 45.0 U. Moreover, it remained stable, slightly
decreasing to 42.3 U by the seventh day of cultivation.

Thus, for C. sphaerospermum, an intense and stable synthesis of keratinases observed
when growing on feathers illustrates the potential of C. sphaerospermum for
biodegradation of poultry waste.

Keywords: Keratinases, micromycetes, biotechnology, biodegradation
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Blind mole rats (Nannospalax xanthodon) are subterranean rodents with various
morphological and physiological adaptations to underground life. The aim of the
present study was to reveal histological structure of the digestive system of the N.
xanthodon which usually prefers a foods such as plant root, tubers and bulbs. For this
purpose, five blind mole rat of both sex were used for this study. Tissue samples of
the digestive tract were kept in 10% neutral buffered formalin, processed using
routine histological methods, and mounted in paraffin blocks. Six micrometer-thick
sections were cut and stained with Crossman’s trichrome, H&E, alcian blue (pH 2.5)
and periodic acid Schiff method.

The results of this study have shown that the esophagus of N. xanthodon is lined by
stratified squamous keratinized epithelium with no lamina muscularis and glands.
The stomach of this blind mole rat is unilocular compound type. The glandular region
contains simple tubular gland, that is lined by mucous neck cells, chief cells and
parietal cells. Intestinal glands (crypts) are observed in the lamina propria layer of the
duodenum. The length of the villus intestinalis was shortened in the ileum compared
to the duodenum, and the number of goblet cells increased considerably. Aggregated
lymphoid follicles were observed in the lamina propria and submucosa layers. Tunica
muscularis layer was thicker in colon and rectum. Histologically, it was observed that
the liver consisted of polygonal shaped lobules. It was determined that the
interlobular interstitium was not prominent around the lobules. Some of the
polygonal shaped hepatocytes were found to be binucleated. The wall of the
gallbladder (vesica fellea) is formed as four layers, inward to outward: lamina
epithelialis, lamina propria, tunika muscularis, and serosa. The lumen of the vesica
fellea is lined with a high columnar epithelium. Tunica muscularis is a narrow layer
of smooth muscle cells and dense collagen and elastic fibers.

In conclusion, although the digestive system of blind mole rat is histologically similar
to other rodents, it was observed in the present study that it has also some specific
features of its own. These findings are important in having a better understanding of
their feeding and adaptation to underground life.

Keywords: Histology, digestive system, Nannospalax xanthodon
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Using quantile regression approach to evaluate the effects of some
selected parameters on daily milk yield in Holstein cows
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Milk yield is an important parameter for the dairy products industry. Days in milk,
lactation number and the number of insemination are also reproductive factors that
affect milk yield. In the field of veterinary medicine, the effects of these factors
(independent variables) on milk yield (dependent variables) can be determined using
regression models. The aim of this study was to evaluate days in milk, the number of
lactation and the number of insemination that affect the daily milk yield in Holstein
cows with quantile regression approach.

The material of the study consisted of the yield records of 112 healthy and
multiparious holstein cows. The cows were kept in a private farm and had no dystocia.
The effects of days in milk, lactation number and the number of insemination on daily
milk yield were examined by linear regression and quantile regression models. First,
the distribution of error terms, outliers and influential cases (Mahalanobis distance)
were determined for the suitability of linear regression. The quantile regression
model, which is an alternative approach to the linear regression method, was applied
to determine the parameters that may affect daily milk yield.

As a result of statistical analysis, it was determined that the error terms in linear
regression did not fit the normal distribution. Also, there were influential cases
according to the Mahalanobis distance. In the quantile regression model, which is a
flexible approach compared to linear regression, 0.25th, 0.50th and 0.75th quantiles
were examined. It was observed that the number of insemination in 0.25th quantile
had an important effect on daily milk yield (p<0.05), while days in milk (p>0.05) and
number of lactation (p>0.05) were insignificant. In 0.50th and 0.75th quantiles, the
parameters included in the model were not statistically significant.

As a result, the number of insemination had a effect on daily milk yield in only 0.25th
quantile. In addition, the quantile regression model can be used as an alternative
method when the assumptions are not met in linear regression.

Keywords: Milk yield; quantile regression; reproductive parameters

Oral Presentation


mailto:u.kaya@mku.edu.tr

5th International Congress on Advances in Bioscience and Biotechnology (ICABB),
August 25, 2021 Hybrid, Sarajevo, Bosnia and Herzegovina

Determination of f-Glucosidase deficiency by using in house ELISA
model

Murat EKREMOGLU!, Cevahir ALTINKAYNAK?, Cemre Zekiye ARAZ3

TFaculty Of Medicine, Department of Medicinal Biochemistry, Istinye University

2Avanos Vocational School, Department of Plant and Animal Production, Nevsehir Haci Bektas Veli
University

SInstitute of Science, Department of Biology, Ankara University

caltinkaynak@nevsehir.edu.tr

Rare diseases (RD) refer to diseases seen less than 1:2000. There are about 8000 species
of RD of which 80% are of genetic origin. In recent years, lysosomal storage diseases,
which belongs to RD family, (LSD; most commonly seen species such as Gaucher) are
of enhanced importance all over the world, seem a lack of a specific
enzyme/lysosomal component in the body. According to the Health Implementation
Communiqué, these diseases are diagnosed according to the measurement of enzyme
level or mutation analysis results are compatible with the RD.

In this study; we tested novel conjugate systems to being developed the sensitivity of
antibodies for B-Glucosidase level by using sandwich ELISA method. We coated the
plates with monoclonal anti-GBA (1 pg/mL in Glycerol 40%) and Anti-GBA antibody
(0,5 pg/mL in Glycerol 40%). Then we compared free conjugate and hybrid
conjugates. We tested different concentration (1,56-100 ng/mL) of GBA enzyme
standards with covered plates. We accepted the cut-off value between the highest
value of the negative controls and the lowest value of the positive controls (2 x mean
of negatives). In that sense, only the formulas correctly discriminated amongst the
positive and the negative controls. Our study evaluated the diagnostic accuracy of p-
Glucosidase protein level. This aims to eliminate and alleviate the socio-economic
burdens of RD, to diagnose easily and correctly, transition to rapid treatment or to
develop information production and methods that can be effective in preventing
diseases.

Keywords: ELISA, Gaucher Disease, diagnostic System
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Micromycetes are known as producers of extracellular proteases with broad substrate
specificity. An efficient approach to increase the hydrolases yield for biotechnology is
using solid-state fermentation (SSF). SSF provides overproduction of enzymes
because fungal mycelium penetrates and entwines the carrier particles, imitating
natural growth conditions. Besides, some enzymes are synthesised only during solid-
state but not submerged fermentation. Therefore, carrier selection plays an essential
role in enzyme production for industrial applications.

As high-active protease producers, Aspergillus ochraceus L-1 and Aspergillus ustus 1
were selected for the study. Strains were cultivated stationary at 28 °C on
polyurethane foam, perlite, silica gel, and vermiculite, moisturized with a previously
selected nutrition medium. Proteolytic enzymes were eluted on the 5-th day of
cultivation with 0.05 M Tris-HCl buffer, pH 8.2. The general proteolytic and
fibrinolytic activities were determined using 1% suspensions of casein and bovine
fibrin. Proteolysis was carried out with eluted enzymes and measured
spectrophotometrically. The activity was expressed in pmoles of tyrosine formed in 1
min in 1 mL of culture liquid and was calculated using the calibration curve. For
productivity, the obtained result was divided by the mass of dry mycelium,
previously determined gravimetrically.

Compared with silica gel, the yield of proteinases on vermiculite was 3 times higher
than other carriers - from 7 to 18 times. This proved polyurethane foam and perlite as
ineffective carriers for SSF. Proteolytic activity of both micromycetes was the highest
when growing on vermiculite (52.4 and 57.2 U/mg of biomass 10"-3 for A. ochraceus
L-1 and A. ustus 1, respectively). Also, for A. ustus 1, SSF induces the production of
fibrinolytic proteases, with the highest activity (224.4 U/mL) observed with
vermiculite.

Thus, vermiculite may be considered a suitable carrier for SSF, increasing producers’
productivity and yield of enzymes for biotechnology.
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Breast cancer is an important health problem among women. The discovery of new
therapeutics to be used in cancer treatment is important for increasing success in
treatment. Mitochondrial-derived peptide (MOTS-c) is encoded by mitochondrial
DNA and is 16 amino acids long. MOTS-c is involved in cellular energy metabolism
by activating 5-Aminoimidazole-4-carboxamide ribonucleotide (AICAR)-mediated
AMP-activated protein kinase (AMPK).

The present study aimed to determine the cytotoxic and genotoxic effects of MOTS-c
on the human breast cancer cell line, MCE-7.

In the present study, MCEF-7 cell line was used and the cells were cultured with DMEM
medium. After treatment with MOTS-c and the standard anti-cancer drug 5-
fluorouracil (5-FU), the cytotoxicity level in the cells was determined by MTT assay,
and the genotoxicity level was determined by Comet assay. Furthermore, mRNA and
protein expression levels of genes involved in cell death processes were investigated
using qJPCR and Western Blot, respectively.

The results showed the cytotoxic effect of MOTS-c on MCEF-7 cells was more
pronounced at 72 hours. In Comet analysis of MCF-7 cells after MOTS-c application,
tail intensity (TI), tail lenght (TL), and tail moment (TM) parameters were significantly
increased compared to control group (p<0.05). MOTS-c application caused a
significant decrease in Akt and Bcl-2, while an increase in AMPK, Beclinl, p53, TSC2,
and ULK1 expressions in MCF-7 cell line(p<0.05).

These results are the first data showing that MOTS-c causes cell death through DNA
damage in MCF-7 cells. In conclusion, MOTS-c may cause an increase in AMPK-
mediated TSC2 and ULK1 gene expressions and thus can activate the autophagy
pathway in cancer cells.

Acknowledgment: This study was supported by the Scientific and Technological
Research Council of Turkey (TUBITAK) (Project No: 3185235).
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SABUT (Tor grypus) BALIGININ TAURIN DESTEKLI YEMLERLE BESLENMESININ
BUYUME PERFORMANSI UZERINE ETKILERI

Suat DIKEL, Sentiirk KIS!
Cukurova Universitesi Su Uriinleri Fakiiltesi
OZET

Calismada yar1 esansiyel bir amino asit olan Taurinin sabut balig1 yavrularmin biiytime
parametreleri, yem degerlendirme verileri ve yetistiricilik ekonomisi {izerine etkileri
arastirilmistir. Bu amagla yemlerine %0,00, %0,5, %1,0 ve %1,5 oranlarinda taurin ilave edilen
yavrular, 60 giin boyunca fiber tanklarda yetistirilmistir. Denemede %32 ham protein igerikli
ticari sazan yemi kullanilmis, yemleme elle yapilmis ve baliklarin canli agirhiklarinin %3
oraninda verilmistir. Arastirmada biiytime parametreleri olarak canli agirlik kazanci (CAK),
Yem degerlendirme orami (FCR), Spesifik biiytime orami (SGR), Hayatta kalma orani,
Ekonomik dontisiim orani (ECR) ve Ekonomik yarar indeksi (EPI) arastirilmistir. Taurin
destekli beslemenin sabut yavrularinin biiytimeleri {izerine etki pozitif etki etmemistir.
Baslangic agirhigr 2,2840,01 g olan Sabut baligi arastirma sonunda sirasiyla 3,11+0.16 g,
3.05+0.17 g, 3.25+0.11 g, ve 3.14+0.26 g agirlik ortalamalarma ulasmistir. Taurinin sabut balig:
yavrularmim yem degerlendirme orani {izerine olumlu bir katki yaptig1 gozlenirken, en iyi
oranin G2 (4,65+0,86) de elde edildigi saptanmistir. Benzer bir bicimde, % 1 oraninda taurin
eklenmesinin ECR degerini olumlu yonde etkiledigi ve {iretim maliyetini diisturdigi
goriilmiistiir. Bunlarin yan sira taurin eklenmesinin sabut balig1 yavrularinin SGR, Oransal
biiytime, EPI ve Hayatta kalma oran1 degerleri tizerine etki etmedigi bulunmustur.

Anahtar Kelimeler: Taurin, Balik Yetistiriciligi, Sabut balig

ABSTRACT

Taurine, which is a semi-essential amino acid, is added to the feed of Shibbot juveniles (0.00%
(K),0.5% (G1),1.0% (G2) and 1.5% (G3)) regarding growth parameters, feed conversion ratios,
aquaculture economics. Effects on the data were investigated. The experiment was carried out
in fiber tanks for 60 days. In the experiment, commercial carp food with 32% crude protein
content was used, the feeding was made by hand and 3% of the body weight of the fish was
given. Live weight gain (CAK), feed intake (YA), feed conversion ratio (LF), protein efficiency
ratio (PEO), specific growth rate (SBO), survival rate, economic conversion rate (ECR) and the
effects on the economic benefit index (EYI) were investigated. Total raw protein, lipid, crude
ash and moisture content were calculated as nutrient content. At the end of the study, shout
fish, which had an initial weight of 2.28 + g, reached 3.13 £ 0.16 g, 3.05 £ 0.17 g,3.25+0.11 g,
and 3.14 £ 0.26 g, respectively. Continuous observations were made during the daily feeding
process and we decided to carry out a second trial after weighing the results of this weak
growth every 2 weeks. This time, we did not use taurine, we wanted to eliminate the stress
factor and observe what would happen as a result. By reducing the stress factor on 3 different
groups, we would get results with 3 different feeds. 1. Group of plain carp feed; 2. Guba carp
and trout feed mix; Group 3 was given simple trout feed and weighing was not performed to
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reduce stress factor for 45 days. In the second trial the initial weights were 2.38 g on average
and the trial lasted 45 days. At the end of 45 days, fish fed with carp feed had an average
weight of 3.42 + 0.16 g, fish fed with mixed feed was 4.17 + 0.06 g and fish fed with trout feed
had an average weight of 4.50 + 0.02 g. In the study, daily average feed consumption was kept
constant as 3% of the individual weight.

Keywords: Taurine, aquaculture, shibbot fish.

GIRIS

Ttirkiye’de ve Diinya’da son yillarda 6zellikle su tirtinleri tiretimi ve tiiketimi alaninda 6nemli
gelismeler gozlenmektedir. Su tirtinleri sektorii diitnyada en hizli biiyiiyen sektorler arasinda
gelmektedir. Gerek sahip olunan genis dogal kaynaklar, gerekse teknik, ekonomik ve sosyal
yasamdaki ilerlemeler sektoriin gelismesine etki eden faktorlerdir. Ulke niifusunun
hayvansal protein agigmin kapatilmasinda, yeterli ve dengeli beslenme diizeyine
erisilmesinde su tirtinleri son derece onemli bir yere sahiptir. Entansif kosullarda balik
yetistiriciliginde amag; ekonomik kosullarla en kisa stirede baliklarin istenilen diizeye
getirilmesidir. Bunu gerceklestirebilmek icin de uygun sekilde hazirlanmis yemlerle
baliklarin yeterli bir sekilde beslenmesi gerekmektedir (Keskin ve Erdem, 2005; Oz, 2016).

Sabut baligi, Diinyada ve Ttuirkiye’de tiretimi ve yetistiriciligi pek olmayan kiilttir baliklar1
arasinda olmakla birlikte yapilacak gelistirme ¢alismalar: ile Tiirkiye su {iriinleri ihracati
igerisinde 6nemli bir yere sahip olabilir. Ayrica Firat ve Dicle nehirlerinde yasayan bir balik
olup bolge halki tarafindan tutulan bir baliktir. Yahudiler tarafindan da kutsal balik olarak
tabir edilirler.

Taurin, hayvan gorme sisteminde onemli bir norokimyasal faktordiir (Omura ve
Yoshimura 1999; Militante ve Lombardini 2002). Hem insanda hem de hayvanlarda gorsel
islev bozuklugu, taurin eksikliginden kaynaklanabilir (Militante ve Lombardini 2002). Bu
eksiklik eksojen taurin takviyesi ile tersine gevrilebilir. Taurinin, baliklarda retina gelisimi ve
gorsel sistem {izerindeki rolii tizerine birtakim galismalar yapilmistir. Bol taurinin, retina
fotoreseptoriinde ve yavru pisi balig1 (Omura ve Yoshimura 1999) ve akvaryum baliklarmnimn
sinir tabakalarinda lokalize oldugu bildirilmistir (Nusetti ve ark. 2009). Bu sonuclar, taurinin,
fotoreseptor dis bolumiiniin korunmasinda, noral iletim diizeninde ve gelisim evrelerinde
fotoreseptor farklilasmasinda rol oynayabilecegini gostermektedir. Ayrica, (Nusetti ve ark.
(2009) taurin tastyici, taurin ve ¢inkonun da fotoreseptorlerde ve ganglion hiicre katmaninda
bir arada bulundugunu ortaya koymus hem taurinin hem de ¢inkonun balik retinasinda
normal hiicresel fonksiyonlarda énemli oldugunu belirtmislerdir.

Bitkisel kokenli bilesenlerin cogu kiikiirt iceren amino asitlerin metabolizmasinin bir son
trtiini olan taurin (2 - aminoetanstilfonik asit) ile de sinirlidir. Taurin, bir karboksil grubuna
sahip olmamasina ragmen, genellikle amino asit olarak siniflandirilir. Ayni1 zamanda, memeli
dokularinin protein sentezine veya bozulmasimna da dahil degildir (Kuzmina ve ark. 2010).
Bununla birlikte, taurin, hayvan tiirtine bagl olarak biitiin amino asit havuzunu % 30-50'sini
olusturur (Jacobsen ve Smith, 1968). Taurin, memelilerde, immiin yanitin modiilasyonu,
kalsiyum tasinmasi (Takahashi ve ark. 1992), retina gelisimi (Omura ve Yoshimura, 1999) dahil
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olmak tizere bircok fizyolojik fonksiyonda rol oynar. Safra asidi metabolizmas1 (Hofmann ve
Small 1967), osmotik regiilasyon (Thurston ve ark. 1980) ve endokrin fonksiyonlarmin
(Kuzmina ve ark. 2010).

Bircok balik tiirti i¢in hazirlanan rasyonlarda oldugu gibi alabalik yem rasyonlarinin da
onemli bir kismimni balik unu olusturmaktadir. Balik ununa bagh olarak yem fiyatlar: stirekli
arttigindan sektordeki buiytimeyi stirdiirtilebilir hale getirmek gerekmektedir. Yetistiricilik
sektortindeki biiytimenin devam edebilmesi icin kaynaklardan en iyi sekilde yararlanmak
gerekmektedir. Balik ciftliklerindeki yem israfinin 6ntine ge¢mek icin yemden en iyi sekilde
yararlanmay1 saglamak ve birim alanda birim zamanda ve birim yemle en iyi biiytimeyi
saglamak igin bu tarz calismalara ihtiya¢ duyulmaktadir.

Bu calismada alabalik yemine yapilan Taurin ilavesi ile baliklarin pazar boyuna erken
ulasmasi ya da ayni stire icerisinde daha iyi canli agirlik kazanci elde etmesi hedeflenmistir.

Taurin’inin balik yemlerinde kullanim olanaklar1 tizerine ¢ok fazla c¢alisma
bulunmamaktadir. Daha 6nce yapilan bir ¢calismada ortalama 0,95 gramlik sabut yavrularmin
biiylime parametreleri tizerine etkileri arastirilmis ve olumlu sonuglar alinmistir (Ates, 2009).
Balik yemlerine ilave edilen eklentilerin her boy balik grubu {izerine aym etkiyi
yapmayacagin distinerek, daha buiyiik boydaki sabutlar {izerinde nasil etki yapacagim
gormek i¢in boyle bir calisma planlanmistir. Ayrica bu ¢alismada Sabut baliginin besin igerigi
tizerine etkileri de aragtirilmustur.

MATERYAL VE YONTEM

Deneme Cukurova Universitesi Su Uriinleri Fakiiltesi, Dr. Nazmi Tekelioglu Tatlisu Uriinleri
Uretim ve Arastirma Istasyonu’nda, kanal suyu ve yer alti suyu kullanilarak, fiber tanklarda
yurutilmistur.

Deneme, Kontrol grubu (G1) dahil toplamda 4 gruptan olusmaktadir. Deneme gruplari
Cizelge 1'de gosterilmistir.

Cizelge 1. Deneme gruplari taurin yem oranlar1

Gruplar Yeme eklenen Taurin Orani

Kontrol Grubu 1 kilogram yemde %0 taurin

Grup1 1 kilogram yemde % 0,5 oraninda taurin (5g)
Grup 2 1 kilogram yemde % 1 oraninda taurin (10g)
Grup 3 1 kilogram yemde % 1,5 oraninda taurin (15g)

Her bir grup 3 tekerriirden olusmaktadir. Arastirmanin yapilacag fiber tanklar 500 litre
hacime sahiptir. Tekerrtirler gruplara dagitilirken aymi gruptaki tekerrtirlerin yan yana
gelmemesine dikkat edilmis, yine her grubun tekerriirlerin yerleri giin 15181 geldigi nokta vb.
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cevresel faktorlerden esit sekilde yararlanacaklar: bicimde yerlestirilmistir. Su kaynag: olarak
kanal suyu ve yer alt1 suyu kullanilmistir.

Ortalamalar1 2,28 gramlik S$abut yavrulari, DSI Sanlwrfa 15. Bolge Miudurlugi'nden
getirilmistir. Deneme {initesine plastik kaplarda getirilen Sabut yavrulari arastirmanin
yapilacag1 25 °C deki su sicakligina ve 8,2 ppm oksijen seviyesine sahip tanklarda 1 saat
stireyle alistirilarak stoklanmistir. Deneme tanklarma alinan Sabut yavrular: bu islemden 2
giin sonra giinliik olarak sabah 09:00 ve aksam 16:00 saatlerinde yemlenerek deneme
baslangic1 saglanmistir. Her 15 giinde bir ara 6l¢tim yapilarak baliklarmn 2 haftalik biytime
performanslarina bakilmistir. Ara dlctimlerdeki veriler her bireyin tek tek tartilmasiyla elde
edilmistir. Denemede graniil sazan yemi kullanilmistir ve yemin besin icerigi ¢izelge 2'de
belirtilmistir.

Cizelge 2. Denemede Kullanilan Sazan Yeminin Besin Icerigi
Yem Kuru madde  Kiil Protein Lipid
Kontrol Grubu  91,6965+0,19 8,7106+0,10 33,0222+0,87 9,3123+0,91

G1 89,3996+0,11 8,4021+0,12 33,7707+0,92 8,9283+0,16
G2 88,1569+0,15 8,4064+0,00 33,3416+0,00 9,3342+0,09
G3 88,7311+0,15 8,4252+0,06 33,4045+1,03 9,3762+0,26

Taurinin yeme karistirilmas: islemi Gogmen ve Dikel (2019)'da belirtilen bilgilerden
yararlanilarak yapilmstir.

Analizler

Deneme sonunda biiytime parametrileri ve yem tiiketimi ile ilgili yapilan hesaplamalar
asagidaki gibidir.

e Canli Agirlik Kazanci (%)= (Final agirlig1 - Baslangic agirlhigr)! x 100

e Ekonomik Cevirim indeksi: ECI= Yem Fiyat1(S/kg) x YDO

¢  GAYM Giinliik Alinan Yem Miktar: = Tiiketilen Yem / Giin / Birey Sayis1

e Gunliik Canli Agirlik Kazanci= (Final agirligi - Baslangic agirlig) x giin-

e Oransal Agirlik Artisi= [(Final agirligr) - (Baslangic agirligr)] x (Baslangic agirligr)-1 x 100

e Spesifik Biiytime Orani: SBO (%g giin-1)= [Ln(final agirligl) - Ln (baslangic agirligi)] x
(gtin?) x 100

e Yasama Orani (YO) = (Deneme sonundaki balik sayis1) x (Deneme basindaki balik say1s1)-
1x 100

e Yem Degerlendirme Orani (YDO)= (Ttiketilen yem miktar1) / (Canli agirlik kazancr)
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e Ekonomik Doniistim Orani: ECR= Yem Fiyat1(USD/kg) x FCR

e Yem Fiyat1 1,15 USD olarak kabul edilmistir.

e Ekonomik Yarar indeksi: EPi= (Final ag.(kg/balik) x Balik Fiyati((USD/kg) - ECR
e (USD/kg) x Canli agirlik Kazanci (kg)

e Balik Fiyat1 (USD/kg) 1,5 olarak alinmuistir.

Istatistik Hesaplamalar

60 gtinliik deneme periyodu sonlandiginda elde edilen veriler SPSS istatistik programinda
one-way ANOVA (tek yonlii varyans analizi) ile analiz edilmistir. Ortalamalar ve veriler
arasindaki farkliliklar 0.05 6nem seviyesinde test edilmistir. Duncan Testi yapilarak hangi
gruplarin birbirinden farkli oldugu belirlenmistir.

BULGULAR VE TARTISMA
Bulgular
Baliklarin Biiyiime Performansi

Deneme 60 giinliik besleme sonunda sabut yavrularmin farkli dozlardaki taurin katkis:
saglanmis yemlerle gostermis olduklar1 biiytime performanslar1 Cizelge 3’de verilmistir.

Cizelge 3. 60 Gunliik Besleme Periyodu Sonrasi Sabut yavrularinin Bﬁiﬁme Parametreleri

Baslangi¢ agirlig: g) 2,28+0,02 2,28+0,01 2,28+0,01 2,28+0,00
Final Agirlig: (g) 3,11+0,82b | 3,05£0,09° | 3,25+0,062 | 3,14+0,14 2>
Agirlik kazanci g) 0,82+009ab  0,76+0,08 b 0,97+0,06 2 0,85+0,14 ab
Giinlike aguhk  kazan 41,000 0014000 002¢000  0,0120,00
kazanci (g/giin)

O.Biiy. (%) 36,22+3,942 | 33,44+3242  42,47+251a 37,22+4,162
SGR 0,53+0,05= | 0,5+0,042 0,61£0,032 | 0,54+0,082
FCR 5,2+0,34> 6,27+0,43< | 4,65%0,862 | 5,52+0,72b
YO %94,00 %100,00 %100,00 %100,00
ECR 7,150£0,81¢ | 7,21x0,5¢ 5,360,982 6,35+0,83P
EPI 0,0041+0,0= | 0,0040+0,02 | 0,0043+0,02 | 0,0043+0,02

O.Biiy: Oransal Bityiime, SGR: Spesifik btiytime orani, FCR: Yem Dontistim Orani, YO: Yasama
Orani, ECR:Ekonomik Cevirim Indeksi, EPI:Ekonomik Yarar Indeksi

Canl1 Agirlik Kazanci

60 gtinliik deneme stiresince beslenen baliklardan elde edilen verilerine gore denemede siras1
ile en iyi biiytime degeri %0,10 taurin eklenen gruptan (G2) elde edilirken (0,97+0,06 g); ikinci
eniyi biiytime %0,15 taurin eklenen G3 grubundan elde edilmistir (0,85+0,14); taurin takviyesi
yapilmamis olan kontrol grubuna ait biiytime degerlerinin (0,82+0,09) ise %0,05 taurin
eklenen G1 (0,76+0,08) grubunun biiytime degerlerinden daha iyi oldugu gozlenmistir
(P<0,05). En dustik ve en yiiksek dozda taurin takviyesi yapilarak yemlenen gruplarin
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biiytime degerlerinin (0,76+0,08 ve 0,85+0,14) kontrol grubu (0,82+009) biiytime degeri ile
benzer oldugu gozlemlenmistir (P>0,05).

Denemenin sonundaki hesaplanan verilerden ortalama SBO degerleri sirasiyla G2'de 0.58,
G3’te 0.52 ve G1'de 0.46 olarak elde edilmistir.

Oransal Agirlik Artis:

Sabut yavrularin oransal agirlik artislar1 biiytikten kiicige dogru sirasiyla G2, G3, Kontrol
grubu ve G1 grubunda olmustur. Yapilan analizlere gore gruplar arasinda Oransal Biiytime
acisindan taurin eklenmesi 6nemli bir fark yaratmamuistir (P>0,05)

YDO degeri en yiiksek Gl'de (7,21£0,5¢) gozlenmis olup, sirasiyla Kontrol grubunda
(7,150+0,81), G3 (6,35+0,83) ve G2 (5,36+0,98) degerleri elde edilmistir. En iyi yem
degerlendirme G1 grubunda saglanmistir (P<0,05). YDO agisindan taurin katkisi nemli
diizeyde bir farkin olusmasini saglamistir.

EPI degeri bakimindan en yiiksek deger G3 grubundan (0,0043+0,02) ve G2 grubundan
(0,0043+0,04) saglanirken (P<0,05) daha sonra sira ile GK grubu olup (0,0041+0,04), ve G1
grubu (0,0040+0,03) arasinda fark gozlemlenememistir.

Deneme sonunda yasama oranlarmna bakildiginda oltimlerin sadece kontrol grubunda
yasandig1 gozlenmistir. Deneme stirecinde kontrol grubunda toplamda 4 sabut yavrusunun
oldugit gozlenmis ve veri olarak kaydedilmistir. Taurin ile desteklenmis olan yemlerle
beslenen balik gruplarinda herhangi bir 6liim olay1 gézlenmemis olup, yasama oran %100
olarak kaydedilmis ve kontrol grubunda ise yasama orani %96+4 olarak hesaplanmus ve
kayitlara gegmistir (P>0,05).

TARTISMA

Canli agirhik artisi, baliklara belirli bir stire verilen yemin etkili bir sekilde kullanilip
kullanilmadigini gosteren iyi bir biiytime indeksidir. Baslangi¢ agirliklar: ortalama 2,28 g olan
deneme gruplarimizin deneme sonu agirliklar incelendiginde %1,0 taurin ilave edilen yemle
beslenen grup ile diger gruplar arasinda canli agirlik kazanci bakimindan istatistiksel
farkliliklar gozlenmistir. Denememizde en iyi biiytime performansin yemlerine % 1,0 oranda
taurin ilave edilen 2. grup gostermistir. %1,5 - %0,0 - %0,5 taurin ilave edilen gruplar sirasiyla
en iyi bliylime performansina sahip olan gruplar olmustur. Yeme farkli sevilerde taurin
eklenmesi ile baliklardan farkli sonuglar elde edilmistir. Denemizde 3 farkli seviyede taurin
eklenirken en ekonomik yetistiriciligin %1,0 oraninda ekleme yapilan gruptan saglanmasi
bir¢ok arastirmacinin farkl: tiirler tizerine buldugu sonuglara benzer bulunmustur. Mercan
balig1 yetistiriciliginde en iyi biiylime oranlari, yem verimi, viicuttaki taurin ve fizyolojik
kosullar i¢in taurin takviyesinin % 0.5-1 civarinda yapilmasimnin gerekli oldugunu gostermistir
(Chatzifotis ve ark 2008). Yemlerine % 0.2 seviyesinde taurin eklenerek yapilan yemlerle
beslenen tranca (Dentex dentex) yavrularimmin biiyime hizlarinin, yem degerlendirme
oranlarmnin ve lipid metabolizmalarinin iyilestigi gortilmiistiir (Chatzifotis ve ark. 2008).
Taurin takviyesinin etkileri Avrupa deniz levregi (Dicentrarchus labrax) larvalarmin buytime
performansi {izerine (Brotons-Martinez ve ark. 2004) ve SBM (Soya Fasulyesi Unu) bazlh
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yemlerle beslenen geng bireylerin (Kotzamanis ve ark. 2012) buiytime degerleri
degerlendirilmistir. Beslenme faaliyeti ve biiytime oranlari, artan diyet taurin takviyesi ile
gelistirilmistir. Bu sonuglar, deniz levregi yavru diyetlerinin % 0,2 oraninda taurin
gerektirdigini, yavru baliklarm ise optimum performans i¢in % 1 oraninda taurin gereksinim
duydugu ortaya koyulmustur. Go¢gmen ve Dikel (2019) yaptiklar: calismada melez tilapia
yavrularinin (Oreochromis niloticus x O.aureus) farkli oranlarda taurin destegiyle 90 giin
boyunca beslenmesi sonunda, en yiiksek seviyede (15g/kg) taurin takviyeli grubun
baliklarmin, diger btitiin gruplardaki baliklarla karsilastirildiginda daha ytiksek canli agirlik
kazancina ulastiklar1 gortilmiistiir. Bununla birlikte, Al-Feky ve ark (2016) yaptiklar
calismada Nil tilapiasi yavru ve juvenillerine biiytime asamalarinda taurin destekli yemle
besleme gerceklestirilmislerdir. Diyet taurinin tath su baliklarmin larva performansi
tizerindeki etkileri, 6zellikle Nil tilapia larvalari tizerindeki ¢ok sinirlidir. Bu ¢calismada taurin
icermeyen bir diyet, diisiik biiytime performansi ile sonuglanirken, 10 g/kg diyet taurin en iyi
bliytime oranlar1 ve yem verimliligi ile sonuglandig1 belirtilmistir. Ancak, ikinci dereceden
regresyon analizleri, maksimum larva performansinin yaklasik 9.7 g/kg diyet taurin olarak
gerceklestigini gostermistir. Bu deger Goncalves ve ark., (2011) tarafindan bildirilenden biraz
daha ytiksek bulunmustur.

Al Feky ve ark., (2016), Nil tilapia yavrulari tizerine yaptiklar: ¢calismada en iyi biiytimenin
%1 taurin eklenen grupta oldugunu bunu %0,5 ve %1,5’lik taurin eklenen gruplarin izledigini
bildirmistir. Kontrol grubu bireylerinin biiylimesi en geride kalan grup olmustur.
Denememizde ise bunun otesinde bazi sonuglar ortaya ¢ikmistir. Denememizde kontrol
grubu bireyleri daha iyi yem degerlendirmelerine karsin biiytime olarak en geride
olamamakla beraber en yiiksek (%1,0) grubun hemen ardindan ikinci sirada yer almislardir.
Bulunan bu sonu¢ Go¢men ve Dikel., (2019)'nin ulastig1 sonugla desteklenmektedir. Zira o
calismada da kontrol grubu bireylerinin daha distik FCR'na ulastiklar: bildirilmistir.
Bunlarin tersine El Feky ve ark., (2016) %1 taurin ekledikleri gruptan en iyi FCR sonuclar1
almirken mevcut calismada ise en iyi FCR taurin eklenmeyen grupla ulasilmistir. Yasama
orant bakimindan da Al Feky ve ark., (2016)'nin bulgularmin aksine kontrol grubundan
kayiplar olmasina karsin diger muamelelerden kay1p yasanmamustr.

Deneme stirecinde elde ettigimiz biiytime parametrelerine bakildiginda taurin'in sabut
yavrularmin biiylimesi tizerine etkilerinin kaynaklara paralel oldugu goriilmektedir. %1,00
taurin eklenen grubun 60 giin sonunda diger gruplara gore daha fazla blyudugiu
gozlenmistir.

Yapilan ekonomik analizler sonucunda taurin ile desteklenmis olan yemlerle beslenen
gruplarin nispetende olsa daha diistik maliyetlerle tiretim olanag1 verebilecegi gortilmektedir.
Ancak denememizde o6zellikle yemine taurin eklenmemis olan grup ile ECO azalmustir.
Bunun anlami, sabut yavrularinda taurin destegi olmaksizin daha diisiik bir maliyetle yem
cevirimi elde edilmistir. Yetistiricilikte yem cevirim oranmin diismesi icin zaman zaman
yemlere yapilan katkilar ile basari elde edilmistir (Dikel ve ark 2010; Dikel ve Yabac1 2016).

Deneme elde edilen sonuglara gore sabut yavrularinin viicut nem igerigi ve kiilii, artan
diyet taurin ile degismezken, viicut kompozisyonlar diyet taurin takviyesi ile protein ve yag
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acgisindan onemli ol¢tide degismistir. Benzer sonucglar Al Feky ve ark (2016), tarafindan da
beyan edilmistir.

Taurinin yavrularda sag kalim tizerine etkisi agisindan degerlendirme yapmak igin
bakildiginda denememizde elde ettigimiz verilere gore kontrol grubunda olim gozlenirken
taurin katkili yemlerle beslenen gruplarda liim goriilmemistir. Bunun aksine Al Feky ve ark
(2016) Nil tilapialarinda larva sag kalimm, 10 kg -1 'e kadar olan taurin takviyesinden 6nemli
Olctide etkilenmedigini hatta taurinin 15 kg - 'e yiikseltilmesi ile balik sag kaliminda keskin
bir dustise yol actigin bildirmislerdir.

Yapilan bu galisma ile taurinin sabut tireticisine yetistiricilik stirecinde hem bitiytime
parametrelerinde hem de {iretim maliyetinde yapacag1 destek incelenmistir. Glintimtizde
balik tiretim sektoriinde yogunlukla uygulanan yem katki maddeleri bashg: altinda bircok
balik tiirti icin ciddi bir bicimde uygulanmakta olan ek katki maddeleri sabut beslemede
olusturacag etki ve elde edilmesi olas1 kazanim ilgi konusu olmustur. Bu noktadan cikilarak
yapilmis arastirmalarin da 15181 altinda belli dozlarda toz taurinin sabut yavrularmin
Cukurova’da belli bir pozitif katki yarattig1 ve ekonomik agidan da onerilebilir katkilar
yarattigr sonucuna ulasimustir. Elde edilen verilere gore, en iyi biiytime degerleri % 1
diizeyinde taurin eklenen gruptan elde edilmistir. Bu agidan bakildiginda yeme 10g/kg taurin
eklenmesi sabut yavrularmin buytiitiilmesi esnasinda yem sektorii igin ©nerilebilir bir
uygulama olarak belirtilebilir. Yavrularin canli kalma ytizdelerinin yiiksek tutulmas:
konusunda bu ¢alisma sunu gostermistir ki yeme taurin eklenmesi sabut yavrularinin canlh
kalma oranlarin pozitif yonde etkilemistir. Bu nedenle deneme sonu elde edilen veriler bu
acidan da degerli katkilara sahiptir. Bliytime hizi acisindan degerlendirme yapildiginda,
Cukurova bolgesi gibi sabut tiretim periyodunun kisitli oldugu bolgelerde hayli énemli
sonugclar elde edilmistir. Zira kisa bir stirede pazar boyuna ulasmak igin biiyiik boyda
semirtmeye gecilmesi daha basarili sonuglara olanak saglamaktadir. Arastirma sonuglari
tumitiyle dikkate alinacak olursa, sabut yavrularmin yemlerine yapilacak olan taurin destegi
sabut yavrularmin biiytime performansinda pozitif etki yaratmis olup onerilebilir ve uygun
taurin desteginin sabut yavrular1 i¢in % 1 oldugu soylenebilir. Sabut yavrularin yasam
oranmin yiiksek tutulabilmesi igin taurin takviyesi onerilebilir. Sabut yavrularmin yemine
taurin eklenerek pazar boyuna kadar biiyutiilmeleri onerilebilir. Bu sekilde beslenerek
biiytitiilen sabutlarin karkas kalitesi ve etinde olusacak degisimlerin incelenmesi 6nerilebilir.
Taurin destekli yemle yapilan yetistiricilik sonrasi tiretilen sabut etinin saklama kosullarinda
verecegi olas1 avantajlar ve degisiklikler incelenebilir. Denemede 15’er giin arayla tartilan
sabut yavrularinin her tartim isleminden sonra ilk bir hafta yem almadiklar1 gozlenmis olup,
sabutlarin stresten uzun stire c¢ikamadiklar1 ve vyetistiricilikte rahatsiz edilmemeleri
onerilebilir.
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Abstract

Aim: Asthma is one of the major health problems all over the world. In fact, approximately
two-thirds of asthma exacerbations are associated with human rhinovirus (HRV). MicroRNAs
(miRNASs) are small single-stranded, non-coding RNA molecules 22-25 nucleotides in length.
It has been reported that miRNA expression levels may be associated with the pathogenesis
of diseases through the regulation of the production of target proteins. Expression changes of
several miRNAs have also been found to play a role in the development and/ or improvement
of asthma. Still, relatively little is known about the role of miRNAs in asthma. We aimed to
investigate serum levels of five asthma-associated miRNAs in children with lower respiratory
tract infection (LRTI) caused by HRV compared to age-matched healthy controls.

Materials and Method: Serum samples were collected from the 37 pediatric patients, aged 0-
3 years, with LRTI proven to be caused by HRV using RT-PCR assay (FTD Respiratory
pathogens 21, Fast Track Diagnostics, Luxembourg) and from the 30 age-matched healthy
controls. miRNA let-7a-5p, miR-9-5p, and miR-155-5p were investigated from the serum
samples by using RT-PCR assay (RTA miRNA Kit, Kocaeli, Turkey). miRNA serum
expression levels were analyzed by the 2(-2ACT) method.

Results and Conclusion: In the present study, we found that let-7a-5p, miR-9-5p and miR-
155-5p levels were significantly increased, while miR-146a-5p and miR-19-3p levels were
significantly decreased in the sera of children with HRV infection compared to the age-
matched control group. Assessment of serum expression changes of asthma-associated
miRNAs in children with respiratory tract infections caused by HRV is important for
understanding the effect of HRV on the pathogenesis of asthma through miRNA expression
changes. On the other hand, longitudinal studies based on clinical observation are needed to
determine the association of HRV infection with the development of asthma and miRNA-
induced epigenetic effects.

Keywords: Human rhinovirus, asthma, miRNA let-7a-5p, miR-9-5p, miR-146a-5p, miR-19-3p,
miR-155-5p
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INTRODUCTION

Asthma is the most common chronic inflammatory airway disease. Main manifestations of
asthma are coughing and wheezing due to airway narrowing. In addition to allergens,
infections with respiratory tract viruses are important triggers for exacerbation of asthma
symptoms (Lambrecht, & Hammad, 2015). Human rhinoviruses (HRVs) are responsible for
asthma exacerbations in 50-80% cases (Nakagome et al., 2014). HRVs are positive-strand RNA
viruses that infect the upper and lower airways and may cause severe lower respirtory tract
infections in infants and early childhood (Kennedy et al., 2012). HRV infection and replication
in epithelial cells activate innate immune responses and induce expression of growth factors
and chemokines, which leads to recruitment and activation of granulocytes, including
neutrophils, destruction of normal airway tissue, and development of respiratory symptoms
(Message & Johnston 2001). miRNAs are short non-coding RNAs that modulate various
biological processes through post-transcriptional regulation of gene expression (Zhang &
Farwell, 2008). Translation of mRNA is inhibited or mRNA degradation is triggered by
miRNA binding proteins (Quévillon & Simard, 2019). miRNAs are capable of regulating
immune responses in various conditions (Trobaugh & Klimstra, 2017). Several miRNAs have
also been found to play a role in the development and improvement of asthma (Rebane &
Akdis, 2014).

The aim of the present study is to investigate alterations in serum levels of five asthma-
associated miRNAs, miR-146a, miR-19, let-7a, miR-9, and miR-155 in children with lower
respiratory infection caused by HRV, compared to age-matched healthy controls.

MATERIALS AND METHOD

Serum samples were collected from 37 pediatric patients with HRV infection, aged 0-3 years,
simultaneously with bronchoalveolar lavage fluid samples in Pediatric Pulmonology clinic in
Meram Faculty of Medicine in 2017. Serum samples were collected from 30 age-matched
healthy controls who attended to pediatrics for a routine follow-up. miR-146a, miR-19, let-7a,
miR-9, and miR-155 were investigated from the serum samples by using RT-PCR assay
(Applied Biological Materials Inc., Richmond, Canada) after miRNA extraction (RTA miRNA
Kit, Kocaeli, Turkey). miRNA serum expression levels were analyzed by the 2(-2ACT) method.
U6 was used as the endogenous control. The difference between the groups was analyzed
with one-way ANOVA test in SPSS Statistics 22 program. A p-value less than 0.05 was
accepted as statistically significant.

An approval was obtained from the Ethics Committee of Necmettin Erbakan University,
Meram Faculty of Medicine (decision number:2017/1004). This study is supported by
Scientific Activities Support Program of Necmettin Erbakan University (Project
Number:171218008).

RESULTS
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In the present study, we found that let-7a-5p, miR-9-5p and miR-155-5p levels were
significantly increased, while miR-146a-5p and miR-19-3p levels were significantly decreased
in the sera of children with HRV infection compared to the age-matched control group. The
serum levels of each miRNA are shown in Table 1.

Table 1. Mean 2-2ACT Jevels of miRNAs

miRNA Mean 2-AACT SS %95 CI p

ue6* 1,000 0,000 (0,978; 1,022) NA
let-7a-5p 1,04973 0,04252 (1,03015; 1,06931) 0.000*
miR-146a-5p 0,8500 0,0723 (0,8304; 0,8696) 0.000*
miR-19-3p 0,5900 0,0756 (0,5704; 0,6096) 0.000*
miR-9-5p 1,15000 0,04534 (1,13042; 1,16958) 0.000*
miR-155-5p 1,7600 0,0799 (1,7404; 1,7796) 0.000*

DISCUSSION

Risk factors for childhood asthma are still poorly understood. Environmental exposures
during childhood, as well as airway obstruction that develops during this period, are major
contributors in the development of persistent asthma in children. Genetic susceptibility is one
of the contributing factors, as well (Panettieri et al., 2008). The reason why we chose children
under the age of three was because of the long term airway remodeling and the risk for the
development of asthma are mostly enhanced in the first three years of life (Malmstrom et al.,
2015).

In experimental models, HRV infection has been shown to cause airway hyperreactivity
(Jakiela et al., 2021). The immune response derived from the Th2 cells seems to be important
in the pathophysiology of asthma (Athari et al., 2019). The infiltration of eosinophils and T
lymphocytes is the main characteristics of the airway during an asthma exacerbation. The type
2 inflammatory response with interleukin (IL)-4, IL-5 and IL-13 (allergic cytokines) are the key
players in asthma. Whereas, IFN-y, a type 1 inflammatory cytokine, is crucial in an antiviral
immune response to reduce related immune damage (Athari, 2019). The pathophisiology of
asthma is associatd with the dysregulation of signaling pathways that control the IFN
production rather than an IFN deficiency (Ather et al., 2011). The immune response to viral
infection may be altered by shifting the balance of T-cell cytokine expression from type 1 to
type 2, resulting in allergic inflammation (Athari, 2019. Virus-induced interferon (IFN)-p and
IFN-A production have been shown to be significantly reduced in asthmatic patients (Ather et
al., 2011).

The pathophysiology of asthma is assumed to be linked to the activation of the NF-KB
signaling pathway in airway epithelial cells (Athari, 2019). miR-146a and miR-155 inhibit NF-
kB and IRF pathways (Oglesby et al., 2010). miR-155 induces Th2-mediated eosinophilic
inflammation in the lung (Malmhall et al., 2014). Also, miR-155 deficient mice have been
shown to display immunodeficiency and substantial airway remodelling (Rodriguez et al.,
2007). Furthermore, miR-155 transfection in human bronchial epithelial-derived cell line
suppresses HRV infection (Bondanese et al., 2014). We found the miR-155-5p serum levels
were significantly increased and miR-146-5p serum levels were significantly decreased in
HRV-infected children.
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Airway smooth muscle cells are the major contributer to the airway wall thickness via
proliferation, cell migration, and deposition of extracellular matrix and accompany protein
arginine methyltransferase 1 (PRMT1) in airway remodeling (Sun et al., 2017). Decreased miR-
19a levels have been found to be associated with the expression of methyltransferase 1 enzyme
in asthmatic respiratory smooth muscle cells and air way remodeling (Sun et al., 2017). Sun et
al., (2017) reported that reduced miR-19a expression induces upregulation of ERK1/2 MAPK,
STAT1, and PRMT1 in turn, causing airway remodeling. In the present study, we found that
miR-19a serum levels in HRV-infected children were significantly decreased compared to the
healthy controls.

Other investigators have reported several other miRNAs associated with the inflammatory
processes in asthma. miR-21, miR-126, and miR-145 are important regulators of recruitment
of eosinophils and neutrophils into the airway and reduced mucus hypersecretion (Foster et
al., 2017).

The let-7 family is involved in pro-inflammatory cytokine production, inhibiting IL-13
expression which is characteristic for high-Th2 cells-asthma type (Zhang et al., 2019; Rijavec
et al., 2014). miR-9 was also demonstrated to be increased in sputum from neutrophilic
asthma, but not in eosinophilic asthma (Li et al., 2015).).

In conclusion, this is one of the rare attempts to investigate asthma associated miRNAs in
pediatric patients with HRV infection to address the susceptibility of asthma development.
Our findings suggest that dysregulation in the serum levels of asthma-associated miR-146a,
miR-19, let-7a, miR-9, and miR-155 may be associated with the HRV replication and virus-
induced asthma development. On the other hand, longitudinal studies based on clinical
observation are needed to determine the association of HRV infection with the development
of asthma and miRNA-induced epigenetic effects.
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